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continuous need for more potent confounds having the broadest 
possible spectrum of activity on different cancer types. 

The present invention provides taxane derivatives modified 
at the 13 -position of the taxane skeleton {taxol numbering) . 
5 More especially, the invention provides taxane derivatives of 
the formula I; 




I 



PhCOO OCOCH3 
wherein: R represents a hydrogen atom or a hydroxy group, or 
10 taken together with R 3 , a bond; 

{15 and R c are hydrogens and R*, is hydroxy, or 

Cii) R a and R fc taken together form a bond and is 

hydrogen, or 

(iii) R» is hydrogen atom and R* and R c taken together form 
IS a bond, or R fe is asido or amino group and R c is hydrogen a torn, - 
Rj represents a hydrogen atom, a hydroxy group or a residue 
of formula -OCOR', -OR' , -OS0 2 R' , -OCONR'R", -0CONHR' or 
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-OCOOR' wherein R' and R* are each independently C x -C s alkyl, 
preferably methyl, phenyl -C 2 -C s alkenyl or phenyl -C 2 -Q alkyl, 
Cj-Q cycloalkyl , C 3 -C e alkynyl or a phenyl group , optionally 
substituted with one, two or three substituents which may be 
5 the same or different and which are selected from a halogen 
atom and C t ~C ( alkyl, Cj-C € alkoxy and -CF 3 groups ; and 
either 

(1) Rj and R 3 together represent a group of the formula A- 
N«, as pure S or pure 2 isomers or as a mixture of both E and 
10 2 isomers, wherein A represents: 

- a hydrogen atom or a hydroxy, methoxy, acetoxy, amino, 
methyl amino or dimethyl amino group, or 

- a group of the formula Y-NH- wherein Y represents either 

(a) residue of an amino acid, preferably glycine, 

15 phenylglycine, serine, 3 -phenyl serine, ^-alanine and the 

like, optionally protected at the amino group as a K- 
bensoyl derivative or as a carbamate, or 

(b) a chain of the formula II: 




OH 



li 
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wherein s 

R 4 is a Cj,-C 6 alkyl, C a ^C e alkenyl, Cj-C« cycloalkyl. group or 
a phenyl or heteroaryl group, optionally substituted with one, 
two or three substituents which may be the same or different 
5 and which are selected from a halogen atom and Cj-C« alkyl, C 5 ~ 
C 6 alkoxy, or -CF 3 groups; and 

R s is -COOR»»' or -COR* ' ' , or CONHR" ' wherein R* ' ' is C>~ 
C« alkyl, preferably tert- butyl or n-pentyl, C 2 -Q alkenyl, 
preferably l -methyl - l-propenyl , Cj-C s cycloalkyl, C 2 -C s alkynyl 
10 or a phenyl group, optionally substituted with one, two or 
three substituents which may be the same or different and 
which are selected from a halogen atom and C^C* alkyl, Cj-C* 
alkoxy and -CF 3 groups; or 

a group of the formula Y or Y-O- wherein Y is as defined 
15 above; 

a group of the formula COR' wherein R' is as defined above; 

or 

(ii) R 2 represents a group of the formula 8-NH- wherein S 
represents 
20 a) hydrogen atom, 
b) hydroxy group, 
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c) amino group, 

d} a group of the f ormula Y- (HH}„- wherein Y is as defined 
above and n is 0 or l, or 

e) a group of the formula Y-O- wherein ¥ is as defined above; 
5 f) a group of the formula COR' wherein R' is as defined above; 

and R-, represents hydrogen, or, taken with R , a bond; 

and pharmaceutical^ acceptable salts thereof . 

The R t substituent may be in the 8 or S configuration. 

Alternatively the R 2 substituent may be in both the R and S 
10 configurations i.e. a mixture of stereoisomers is present. 

& Cj-C s alkyl group is a straight or branched alkyl group, 

preferably a C ; -C« alkyl group such as methyl, ethyl, n- propyl , 

isopropyl , n-butyl, isobutyl, sec-butyl, tert -butyl or n~ 

pentyi. A C 2 -C s alkenyl group is a straight or branched 
15 alkenyl group, preferably a Cj-C s alkenyl group such as vinyl , 

allyl, crotyl, 2 -methyl - 1 -propenyl , l-methyl-X-propenyl, 

butenyl or pentenyl. A C 3 -C 6 cyeloalkyl group is a saturated 

carbocyclic group of 3 to 6 carbon atoms, such as cyclopropyl , 

cyclobutyl , cyclopentyl or cyclohexyl. 
20 A halogen is preferably fluorine, chlorine, bromine or 

iodine . 
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The heteroaryl group is preferably a 3- to 6 -membered, 
saturated or unsaturated heterocyclyl ring which contains at 
least one, for example 1, 2 or 3, heteroatoms selected from 0, 
S and N and which is optionally fused to a second 5- or 6- 
5 membered, saturated or unsaturated heterocyclyl group 
containing l or more, for example, l, 2, or 3 hetereoatoms or 
to a cycloalkyl group or to an aryl group. The 3- to 6~ 
membered heterocycyl ring may be a 3-, 4-, S- or 6- membered 
such ring. A cycloalkyl group is generally a said C s -C 6 
10 cycloalkyl group. An aryl group is generally phenyl or 
naphthyl . 

Examples of heterocyclyl groups are pyrrolyl , pyrazolyl, 
imidazoiyl , triazolyl , tetrazolyl , oxazolyl , isoxazolyl, 
thiazolyl, isothiazolyl, thiadiazolyl , thienyl , furyl, 

IS aziridinyl, oxiranyl, azetidinyl, pyridinyl, pyrazinyl, 
pyrimidinyl, pyranyi , pyridazinyl , benzothienyl, 
benzothiazolyl , benz oxazolyl, isobenzof uranyl , benzof uranyl , 
chromenyl , indolyl , indolizinyl, isoindolyl , cinnolinyl, 
indazolyl and purinyl . 

20 A Cj-C* alkenediyl chain can be a straight or branched 

alkenediyl preferably a Cj-C, alkenediyl chain such as ~CH*CH~, 
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-CH=CH-CH 2 ~ or -CH(CHj) ~CH«=CH~ . The C 2 -C t alkynyl group is a 
straight or branched alkynyl group preferably a C 2 -C 4 alkynyl 
chain such as ethynyi, propargyl , l~propynyl, l-butynyl or 2- 
butynyl . A Cj-Cj alkoxy group can be a straight chain or 
5 branched alkoxy group, preferably a C t -C« alkoxy group such as 
methoxy , ethoxy , n-propoxy, n~butoxy or tert-butoxy. 

Preferred compounds of the invention are taxane derivatives 
of formula I, wherein : 

R, and R c are hydrogen atoms and R b is hydroxy, R x 

10 represents a hydrogen atom, a hydroxy group or a residue of 
formula ~QCOR\ -OR', -GSOjR', -OCONR^R", -OCOKHR' or ~OCQOR» 
wherein R' and R" are each independently d-C 4 alkyl , C 2 -C :S 
alkenyl , e>~C £ cycloalkyl , C 2 -C s alkynyl or a phenyl group , 
optionally substituted with one, two or three substituents 

15 which may be the same or different and which are selected from 
a halogen atom and C\-C 4 alkyl , C X ~C 4 alkoxy and -CF 3 groups ; 
and either; 

U) R 2 and R 3 together represent a group of the formula A-N~ y 
as pure E or pure Z isomers or as a mixture of both E and 2 
20 isomers, wherein A represents : 
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- a hydrogen atom, a hydroxy, methoxy, acetoxy, amino, 
methylamino or dimethyl amino groups, or 

~ a group of the formula Y-NH- wherein Y represents either 
{a} residue of an amino acid optionally protected at the 
5 amino group as a N~ benzoyl derivative or as a carbamate, 

or 

(b) a chain of the formula IX: 




10 wherein: 

R 4 is a Ci-C* alkyl, C 2 -C 5 aikenyl, C 3 ~C 6 cycloalkyi group or a 
phenyl or heteroaryl group, optionally substituted with one, 
two or three substituents which may be the same or different 
and which are selected from a halogen atom and C t -C 4 alkyl, C % - 
IS C, aikoxy and ~CF 3 groups; 

k s is -C00R* ' ' or -COR' 1 ' or -CONHR' ' ' wherein R* ' 1 is C,-C 4 
alkyl, Cj-C 5 aikenyl, C 3 -C s cycloalkyi, C 3 ~C t alkynyl or a 
phenyl group, optionally substituted with one, two or three 
substituents which may be the same or different and which are 
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selected from a halogen atom and C t -C« alkyl, C x -C 4 alkoxy and 
-CFj groups; or 

a group of the formula Y or Y-O- wherein Y is as defined 
above; or 

s Ui) R 2 represents a group of the formula -nh-B wherein B 
represents 

a) hydrogen atom, 

b) hydroxy group, 

c) amino group, 

10 dl a group of the formula ¥-{NH) n - wherein Y is as defined 
above and n is 0 or l, or 
e) a group of the formula Y-0- wherein Y is as defined above,- 
t) a group of the formula COR' wherein R' is as defined above, 
and R 3 represents hydrogen, taken together with R, a bond. 

IS Sj is preferably a hydrogen atom, a hydroxy group or an acetoxy 
group; R 3 is preferably a hydrogen atom. R 2 preferably 
represents the group of formula NHB. B is preferably the 
chain of formula II. 

R 4 is preferably phenyl or 2-furyl. R 5 is benzoyl or t- 
20 butoxycarbonyl group. 

The pharmaceutically acceptable salts are typically those 
salts formed with pharmaceutically acceptable acids, both 
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inorganic acids like hydrochloric, hydrobromic, sulfuric, 
phosphoric, diphosphoric , or nitric acid and organic acids 
such as citric, fumaric, maleic, malic, ascorbic, succinic, 
tartaric, benzoic, acetic, methanesulphonic , ethane sulfonic, 
5 benzenesulfonic or p-toluenesulf onic acid. 

Further preferred compounds of the invention are: 
13 -aza -paclitaxei, 1 3 - aza - 10 -desacetoxy paclitaxei, 13-aza-lO- 
desacetyl paclitaxei, 13-aza- taxotere, 13-aza- 10-deoxy- 
taxotere, 10 deacetoxy-l3-deoxy~i3~imino paclitaxei, 10,13 

10 dideoxy-13-imino taxotere, 13 -deoxy- 13 -imino paclitaxei, 13- 
deoxy-13 -imino taxotere, 10~deacetoxy~i3-deoxy-13, 14 ene-13- 
aza-paclitaxel, 13 -deoxy-13, 14 ene-13~aza-paclitaxel , 10,13- 
dideoxy-13,14 ene-13 aza -taxotere, 13, 14 ene- 13 -aza- taxotere. 
The suffix "aza" means that the oxygen atom of the 

IS substituenfc at position 13 of the taxol structure has been 
replaced with an NH residue. 

The present invention also provides a process for the 
preparation of taxane derivatives of formula I as above 
defined. The following scheme illustrates the reaction 
20 sequence: 
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IVb oxidation 
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IV, IVa, IVc, V or VI 




R OH | 

PhCQO 0COCH a 



(IV, IVa, XVb,IVc, VII or VII I or IX) +{Xa,Xb, Xc or Xd or 




S 

IV, iva, ivb, ivc, rvd v, vi, vn, vili or IX or XI 
depratection or reduction when necessary T 



(f) 



The process comprises, in a first step (a) , the reaction of 
a 7 -protected - 1 3 - keto - baccat in derivative of the formula III 
10 wherein R lf and are as defined above and R' h or has the 
same nveanings of R b except for OH or NH I( either represents a 
protected amino or hydroxy group, in which the protecting 
group is trialkylsilyl or other hydroxy protecting groups such 
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as phenyldiroethylsilyl , t r i i eopropyl sily 1 , fc~ 
butyldimethylailyl , 

dimethyl- {1 -methyl, 2 -methyl ) propylsilyl , t- 
butyldiphenylsilyl , acetyl, benzyl oxycarbonyl , 2,2,2- 
5 t r i chloroe thoxy ca rbony 1 and the like, with hydrcxylamine , 0- 
methylhydroxyl amine , methyl -hydrazine, n, N~dimethylhydrazine, 
or with ammonia or an ammonium salt such as ammonium chloride, 
bromide or formate and optionally acylating the resulting 
compound thereby to give a compound of formula IV, ivb, ivd, v 

10 or VI, obtained as pure E or pure Z or as a mixture of E and Z 
isomers. Typically the reaction involving the 7 -protected- 13- 
keta-baceatin derivative is carried out in a solvent such as 
pyridine at temperatures ranging from room temperature to the 
boiling point of the solvent . The optional acylation of the 

15 intermediate of formula IVb may be carried out with a 
conventional acylating agent, such as acetic anhydride or 
benzoyl chloride to give a compound IVd. 

It is to be noted that the compound of the formula ivd may 
exist also as a tautomer of formula IV* d 
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iv d 



that is R, and R taken together are a bond, which can be 
partially reduced and deprotected to give the derivative of 
the formula IX as defined above. 
5 In a second step (b) , the is-hydrazones of formula VI may 
be reacted with anhydrous hydrazine to give a taxane 
derivative of formula VII, which is then optionally reduced to 
a hydrazine derivative of formula VI I I using standard 
procedures 

10 (e.g. reduction with catalytical hydrogenation such as in the 
presence of Raney Ni, Pt or Pd) . 
In step (c) , the resul taunt 13-oxime of formula IV may be 
partially reduced, e.g. with boranes, borohydridea or with 
catalytical hydrogenation such as in the presence of Raney 
15 Nickel, Pt or Pd, to give the hydroxylamino derivatives of the 
formula IVa or the itaino derivatives of the formula IVfo, 

In this step, when the reduction is carried out in the 
presence of Hi /Raney and hydrazine, there are obtained also 
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derivatives of the formula IVb wherein Rj represents hydrogen 
atom. The compound of formula IVb may be oxidized in the 
presence of organic peracid, such as m-chloro perbenzoic acid 
to give again a compound of the formula IV and the derivative 
5 of formula IVc having R*OH, 

In step {d) , the compound of formula IV, IVa, ; IVc , V or 
VI can optionally be reduced to give the amino derivative of 
formula IX using standard procedures {e.g. reduction with 
faorohydrides or by catalytic hydrogenation) . 

10 In step (e) , the c-13 derivatives of formula IV t IVa, IVb, 
VII, VIII or IX can be acylated with an appropriately 
protected amino acid {the hydroxy group, if present, will be 
conveniently protected, for example as 0- U-ethoxyethyl) ether 
or as -triethylsilyloxy) or with a molecule of the formula Xa 

15 or Xb, Xc or Xd, optionally conveniently activated at the 



carboxy group 




Xa Xb Xc Xd 



wherein R A is a hydroxy protecting group, preferably 
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wherein R A is a hydroxy protecting? group, preferably 
1-ethoxyethyl, triethylsilyl, t-butyldiroethylsilyl , R» is H or 
CH 3 , R,, is CH 3 or an optionally substituted phenyl group, 
preferably 2,4 dimethoxy or 4 methoxy phenyl group, R„ is an 
5 optionally substituted phenyl group as for R c and R< and R 5 are 
as defined above, in the presence of a condensing agent such 
as - di eye 1 ohexy 1 ca r bodi imide (DCC) or di - 2 -pyr idyl carbonate 
(DPC) , in toluene and 4-dimethylatninopyridine (DMAP) or 
~ sodium hexamethyldisilazide (NaHMDS) in tetrahydrofurane 

10 (THF) to give the protected intermediate of the formula XI. 
The useful intermediate derivatives of the formulas IV, 
IVa, iVb, ivc, iVd, ivd, v, vi, vii VIII, IX and XI are 
also novel and are within the scope of the invention . 
In the final optional step (f } , the compounds of the 

15 formula IV, iVa, IVb, IVc, IVd, V, VI, VII , VII, IX and XI are 
then deprotected and if wanted reduced, when R b ' is azido 
group, to give the said taxane derivative of the formula I . In 
this final step, when is a protected amino or hydroxy 
group, the deprotection is carried out for example by 

20 treatment with {n~Bu} 4 HF, HF/Pyridine, HF/MeCN, Zn/AcOH. When 
the acylating groups employed' in step (e) were protected, the 
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protecting groups are conveniently removed by appropriate 
methods, in the last step {f ) , Cor example when the acylating 
tnolecula of formula X c , as above defined, is used, the 
protecting group is removed in acidic conditions, such as with 
S HCl/MeQH or EtOH, HC00K 99*, CFjCOjH organic solvent (CH 2 C1 2 ) , 
The resultant compounds oE the formula I may also he converted 
into different compounds of the formula I by appropriate known 
reactions, after necessary protections, for example the 
compounds of formula I wherein R a *R,.*H, and R*, is OH, may be 
10 converted into a compound of formula I wherein R a and R b taken 
together form a bond by protection of the hydroxy group, 
reaction with trifiic anhydride and treatment with a base. The 
preparation of the starting compounds of the formula III, Xa, 
Xb, Xc and Xd are known or may be carried out according to 
15 known methods; for example 7~ triethylsilyl -3 -keto-baccatin 
till, Ratriethylsilyl, R x -OCOCHj) has already been described 
(see J.Chem.Soc. , Chem.Cotnmun. , {1994) , 295, Chero. Comm. 
(1910), 216 , J.&.C.S. , (1971) ,21, 2325, Tetrahedron Asymmetry 
1992, 2, 1007, JOC 1991, 5£, 1681, Tetrahedron 1992, M, 6965, 
20 Tetrahedron Letters 1992, 22, 5185, JOC 1993, M, 128?, MP~h 
400971, 1990.] 



In a further aspect, the present invention also provides a 
compound of formula la 




PhCOO OCOCH3 
wherein R„, R hi R e and R, are as above defined, R, is hydrogen 
5 atom or an acyl residue of formula COR' or Y, wherein Y and R' 
are defined above and the pharraaceutically acceptable salt 
thereof . 

The compound of formula la and the pharmaceutical!./ acceptable 
salt thereof may be prepared by a process which comprises; 
10 (a) reducing a compound of the formula IVb as above defined, 
optionally in the presence of an acylating agent, to give a 
compound of formula XII 



R 7 HN- 
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wherein R x , R,, R b ' , R c and R 7 , are as above defined except 
that R, is not a hydrogen atom, 

b) deprotecting the resultant compound of the formula XII to 
give a compound of formula la and 
s c) optionally salifying the thus obtained compound of formula 
la to give a pharmaceutical ly acceptable salt thereof. 
Step (a) may be effected by using standard conditions such as 
reduction with a borohydride such as sodium cyanoborohydride 
or catalytic hydrogens t ion. 
10 Step (b) can be carried out as described above for step (f 3 
The appropriate acylating agent may be selected from the group 
of activated/protected carboxylic acid derivatives, such as 
acetic anhydride, benzoyl chloride, cinnamoyl chloride, 
isobutanoyl chloride and the lifce. 
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BI0WXS1CM* ACTXTXTT 

The cytotoxic activity of the compounds may be evaluated on 
8«-F 10 murine melanoma cell line which was responsive to 
paclitaxel. The mode of action of the compound may also be 
S tested on the tubulin assembly-disassembly assay in comparison 
with taxol a reference compound. 
(A) m.yitro drug... sensitivity assay. 

Exponentially growing B 16 -P 10 murine melanoma cells were 
seeded (2xloVmi) in RPMI 1640 medium supplemented with 10 1 

10 heat- inactivated fetal calf serum and 2mM glutamine in 24-well 
plates i Cos tar) . Scaled concentrations of tested compounds 
were added immediately after seeding. The inhibition of cell 
growth was evaluated by counting cells with a Coulter counter 
after 24hrs incubation. For each tested compound concentration 

15 triplicate cultures were used. The antiproliferative activity 
of the tested compounds was calculated from dose -response 
curves and expressed as 1C 50 {dose causing 50V inhibition cell 
growth in treated cultures relative to untreated controls} . 
m M icr otubule .assembly-disassembly assay, 

20 Calf brain tubulin was prepared by two cycles of 

assembly-disassembly {Shelanski M.L. , Gaskin F. and Cantor 
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C.R., Proc.Matl.Acad.Sci. U.S.A. 70, 765-768, 1973) and stored 
in liquid nitrogen in MAS {0.1 M WES, 2,5 m BGTA, 0,5 MgSO, 
0.1 tM EDTA, 0.1 mM DTT pH 6.4} . All the experiments were 
carried out on protein stored for less than 4 weeks. Before 
5 each experiment, the tubulin was kept 30 min at 4°C Assembly 
was monitored by the method of Gaskin et al. {Gaskin F. , 
Cantor C.R, and Shelanski M.L., J.Molec .Biol . 89, 737-758, 
1974) . 

The cuvette (1 cm path} containing tubulin ( lrcg/ml ) and 1 
10 xm GTP was shifted to 37°C and continuous turbidity 

measurements were made at 340 m on a Perkin- Elmer 557 double 
wavelength, double beam spectrophotometer equipped with an 
automatic recorder and a thermostatically regulated sample 
chamber . After 30 minutes, 4 mM CaC22 was added and 
15 depolymerisation was measured for 10 minutes as decreased 
turbidity. At regular intervals of IS minutes scaled doses of 
the tested compounds were added and variations in the 
turbidity were monitored . Data are expressed as percentage of 
repol ymerizat ion induced by the tested compounds , 
20 The taxane derivatives of formula I and la are thus 
ant i tumour agents. They may also be useful for the 



preparation of other ant i tumour agents. A human or animal 
suffering from a tumour may thus be treated by a method which 
comprises the administration thereto of an effective amount of 
a taxane derivative of formula I or la or a pharmaceutical ly 
5 acceptable salt thereof according to the invention. The 
condition of the human or animal may thereby be improved. 
Examples of tumours that can be treated are sarcomas, 
carcinomas, lymphomas, neuroblastomas, melanomas, myelomas, 
Wilms tumour, leukemias and adenocarcinomas. Taxane 

10 derivatives of formula I or la pharmaceutical!/ acceptable 
salts thereof can be used to treat ovarian cancer, 
platinum-resistant ovarian cancer, metastatic breast cancer, 
non- small cell lung cancer, and head and neck cancer. The 
invention also provides a pharmaceutical composition which 

IS comprises, as active ingredient, a compound of formula I or la 
or a pharmaceutical!/ acceptable salt thereof according to the 
invention and a pharmaceutical ly acceptable carrier or 
diluent. The composition of the invention is usually prepared 
following conventional methods and is administered in a 

20 pharmaceutical ly suitable form. Administration can be made by 
any of the accepted ways for administration of ant i tumour 
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agents such as intravenous, intramuscular or subcutaneous 
injection or topical application. For systemic injection the 
active compound may be, e.g., dissolved in a vehicle 
consisting of a mixture of polyoxyethyl a ted castor oil 
5 (Chreiaophor EL) S0% and ethanol 50% and then diluted with 
glucose 5% solution at the desired concentration, or in other 
pharmaceutical^ suitable carriers. The amount of the active 
compound administered depends on the treated subject, age, 
weight, sex etc., and the severity of the affliction. The 
10 method of administration depends on the judgement of the 

prescribing physician. A suitable dosage for an average 70 kg 
person may range from about 0.0 ig to about ig per day. 

The following Examples illustrate the invention but they 
are not intended to limit it thereto. 



aaaecosc;.**©. seioatK* .;.> 



v/owitm 



~ 24 - 

Example 1 

( B) - t^q- triethylgUyX- 13 -<tep*y- i^oxypino-baccat in 
?~0-triethylsilyloxy~l3~keto-baccatin {2g0iag f 0.37nnol) and 
hydroxylamine hydrochloride (130mg, l.S7»smol) were dissolved in 

5 pyridine (3ml*) and heated to reflux for 12 hours. After 
evaporating pyridine under vacuum, the residue was dissolved in 
ethyl acetate, washed with 0.5N HC1 {x2}, with water, dried over 
Ha a SO* and concentrated to give a crude product, containing the 
(B) -oxime, the <Z) -oxime and some starting ketone, The oximes 

10 were separated on silica gel (eluant n-hexane^ethyl acetate 
3:1} . 

The (E) -oxisne was isolated as a white solid UOOmg, 38% yield}. 
TLC (n~hexane /ethyl acetate 1:1) Rf=0.54. *H NMR (CDC1 3 , 
400MHz) : 0.5-0. 7 (m, 6H, Si <£g 2 CH 3 } 3 ) , 0.92 
15 U,J»8.0Hz,9H,Si<CH 2 £S,} 3 >, 1 -OS {s,3H,17), 1.23 (e,3H,16) , 1.66 

(S.3H.19) , 1.75 {s,lH,OH-l>, 1.87 Ua.lH.6E) , 2,21 

{S, 3fi,COCK,-10} , 2,22 (s, 3H,COCH,-4) , 2.26 is, 3H, 18) , 2.54 

(tt,lB,«a) , 2-78 (d,J« 19.6Hz, 1H, 14 -&} , 3.02 

(d,J«19.€H::,lH,14-a>, 3.80 (d,J=6.7Hz,lH,3} . 
20 4 .13{d,J=8.4Hz, 1H,20S> , 4 - 32 <d. J*8 .4Hz , 1H, 20a} , 4.49 

<dd,J=6.8,lO.SHz, lK,H-7) , 4.94 <dd,«J*9 .4 , 1 . 8Hz, 1H, H-5 ) , 
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5.67{d,J«6.7Hz, IK, 2) , 6.61 (s f lH,10), 7.4-8.2 (m, 5H, phenyl ) , 
8.8 (bS,lH,NOH) . 
Exaa$>la 2 

(S)-7-Q-trigtftylgi3.yX.-13-4eoxy-i3- oxyrcinQ - fracsafc in 
5 The (Z) -oxime was isolated as a white solid BOrag, 11% yield) , 
(see example 1) 

TLC (n-hexane/ethyl acetate 1:1) / Rf-0.30. A H~NMR(400 MHz, 
CDC1 3 ) :0.60 <m, 6H, SKSSiaCH,),), 0.92 Cm, 9H, Si (CH 2 SHa) 5) , 1.13 
(s,3H,17) , 1.21 <s,3H.16> , 1.66 (s.3H,19> , 1.79 (s.lK.OH-l) , 

10 1.90 <m,lH,0}, 2.18 {S,3H,COCH } '10} , 2.23 is, 3H,COCH 3 -4) , 2.43 
(S,3H,18), 2.54 {d t J=a7.6Hz,lH,14$} , 2.56 <ttt,lH, 6a}, 3,10 {d, 
J»17.6Hz,lH,14o) , 3.76 (d, J*6 .4Hz, 1H, 3) , 4.17 (d, 
J*8-5Kz,lH,2O0} . 4.34 (d, J«8.5Hz, IK, 20a), 4.54 (dd, 
J=6.7Rz,lH,?) , 4.98 <dd, J=1.5, 9.4Hz,lH,55 , 5.65 (d, 

15 J*6.4Hz,lK,2) , 6.61 (s, IK, 10}, 7.4-8.1 <w, 5H, phenyl} . 
Example 3 

< B > - 1 3 - deoxy- 1 3 - oxymlno-baccac in 

To 7-0-triethylsilyloxy-13~deoxy-l3- (E)oxymino-baccatin (80.4ng, 
O.limraol}, dissolved in dry tetrahydrofurane (SffiL) , and stirred 
20 at G<*C under nitrogen, tetrabutylanssoniuni fluoride {70{«L} was 
added, the reaction mixture was let to warm up to room 
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temperature and stirred for 14 hours. The mixture was diluted 
with ethyl acetate, washed with water, then with brine and dried 
over Na 2 S0 4 . After concentration 62mg {O.imrool, 90% yield) of 
desired compound was obtained. 
5 TLC (n-hexane/ethyl acetate XtX.S) ; R£=0.32. X H KMR CCDC13, 
400MHz) ;1.14 (s,6H, 16+1?) , 1.66 (s,3H,19) ( 1.75 (S,1K,0H-1) , 
1.87 <ra, 1H.66) , 2.14, 2.20, 2.27 {three singlets, 9H, COCHj-10 
+COCHj-4+ 18}, 2.56 (tn, 2H f 6O+0K-7 ) , 2.80 {d, J«19.6Hz, 1H.14-S) , 
3.04 {d, J=19.6H2,1H, 14-«) , 3.81 {d, J»6 . 7Hz, 1H, H-3) , 4.14 

10 {d, J*8.2Hz,lH,20£>, 4.32 id, <J*8 . 2Kz, 1H, 20a) , 4.46 (m,lH,7), 4.97 
Cdd,J«2.0, 9.7H3, 1H,5), S . 66 (d, J=6 , 7Hz , 1H, 2) , 6.45 <S,1H,10) , 
7.4-8.2 (m, 5H, phenyl) , 8.0 <bS,lH,NQH). 
PAB-MS«m/S 598 {M-HJ 
Kxaxiple 4 

2-5 m -.1.3 r. ^TO: liS-g^in^-b^cat m 

To 7 - 0 - tr iethylsilyloxy-13 -deoxy - 1 3 - { Z ) -oxymino-baccatin 
(77.3mg, O.l08twnol) , dissolved in pyridine {2.5 ML) and stirred 
at Q e C under nitrogen, 70% HP pyridine complex {0,25 ml) was 
added, the reaction mixture was let to warm up to room 

20 temperature and stirred for 6 hours. Additional HP pyridine 
complex {0.l25mL) was added and the mixture stirred at room 
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temperature 2 hours longer. After concentration under vacuum 66 
mg of crude material was obtained. Purification by 
chromatography (silica gel, eluant * pet .ether /ethyl acetate 
7:8) yielded the desired product, as a white solid <4Q.7rag, 63% 
5 yield) . 

TLC (n-hexane/ethyl acetate 1:1.5} , Rf«0.22, X H-NMR{ 400MHz, 
CDC1,) :1.13 <s,3H.l6) , 1.21 (s,3H,17>, 1.66 <S,3H,19) , 1.89 
<m,lH,6p), 2.24, 2.26, 2.32 (three singlets, 9H, CCCH 3 -4 + COCHj- 
10 +18 > , 2.59 (TO, 3K,OK-7+14p+€a) , 3.10 (d, J=17.6HZ,1H, 14a) , 
10 3.72 id, J»6.7Hz, IK, 3} , 4.17 {d, J*8.2 Hz,lH,20f3), 4.34 (d, 
J«8.2Hz,lH,20a) , 4.50 (m,lH ( 7), 5.02 {dd, 3*2,1, 9.6Hz,lH,S), 
5.65 <d, J-6.7Hz.lH, 2) . 6.44 (s.lH, 10), 7.4-8.1 fm, 5H, 
phenyl) . 

FAB-MS: t»/Z 598 [M-H) 
15 Exaaple 5 

jg) - ^a -jd ew Tia-Q- 1 (g) -K- (tgrtbutoxycarbQnyD-d-pfeenylg^ycni.- 
oyym.ino, baccat in , affd { S > - 1,? -<te.pxy.r 13~Q- [ (RLJirJ^Sb^Lo^ 
carbonvl) -q-p henylqlycyll - oxymno-baccatln 
A solution of ( E ) - 1 3 ~ deoxy- 1 3 - oxymino-baccat in (117mg, 
20 O.l95twnol) , l , 3 -dicyclohexylcarbcxiiimide <DCC, lOQtng, D.48twnol), 
(S 5 -BOOL -<x -phenyl -glycine flOOiog, G.4iunel}, K,S-dimethyl 
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pyridine {DMA?, cat. amount) in toluene {I2ml>> was stirred at 
room temperature for 7 hours, the reaction mixture was filtered 
and concentrated to give a crude product {25Smg3 that was 
purified toy chromatography {silica gel, eluantt n-hexane /ethyl 
5 acetate 1,5:1) and then by preparative TLC (eluant : n- 
hexane/ethyl acetate 1:1}. Two products were obtained, identical 
except for the stereochemistry of the carbon in the side chain: 
isomer i <24mg, 15%) , isomer 2 <3lmg, 19%). 

isomer 1: TLC {n-hexane /ethyl acetate 1:1}; Rf«0.34. l H~NMR {4GG 
10 MHz, CDC1,) t 1.05 <8,3H,n) , 1,11 (S,3H, 16} , 1.45 (S, 9B, t-Bu) , 
1.62 {s,3H,19) . 1.78 (bs , 1H, OK- 15 , 1.84 (m, III, 0} , 1.95 (s, 
3H,CH a CO-4|, 2.21 <S,3H,18), 2.27 Is, 3H, Cfl 3 CO-10) , 2.54 <w, 2H, 
6ct+0H~7? , 2.66 (d,J*l9 .9 Hz, IK, 14?) , 3.02 {d, J«19.9 Hz, 
IK, 14a) , 3.76 (d, J-6.7 K2.1H.3) , 4.08 {d, J*S.5Hz, 20£} , 4.31 
15 <d, J=8.SHZ,20C0 , 4.44 <dd, J*6 . 7 , 10 . 5Hz , 1H, 7), 4.91 

(d, J=8.5Kz, 1H,5) , 5.50 {d, J.7.4HZ.1H, KK-3' ) , 5.56 {d, J-7.4 
Hz, 1H, 2M, 5.61 <d, J=6 ,7Hz,l8, 2} , 6.42 (s,lK, 10}, 7.2-8.2 (m, 
I OH, two phenyls) . 
{FAB~MS=Bl/z 834 (M+H) 
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isomer 2« TLC (n-hexane/ethyl acetate 1:1); Rf*0.29. ^H-JSMi? 
(400MHz, CDClj) s 1.11 (s, 3H, 17) , 1.12 (s, 3H,16), 1.25 (s, 3H, 
COCH 3 ~4), 1.42 (s, 9H, t-Bu) , 1.60 {s, 3H, 19), 1.80 (m, 1H, €{3}, 
1.85 (S, 1H, OH-1) , 2.19 (B, 3H, 18} , 2.27 (S, 3H, COCHj-10) , 
5 2.49 {to, 2H, 6a +OH-7} , 2.87 <s, 2H.14), 3.70 {d, d, J=S.7 
E2,1H»3>, 4.04 {d, J=8.5 Hz,lH, 20$), 4.23 {d,J«8.5 Hz«lH,20a}, 
4,39 {dd, J*6.7,10.8 Hz,lH,7}, 4.83 {dd, J«l . 9 , 9 . SHz , 1H, 5) , 5,48 
(d, J*7.0H2,1H,2') , 5.60 <d, J«6 .7Hz, 1H, 2) , 5. €5 (d, J=7.0Hz,NH~ 
3'), 6.40 (s,lH, 10}, 7.3-8.1 (m,10H, two phenyls} . 
10 BAB -MS: a/s 834 (M+H) 
Rxaiaple 6 

•<g) -ij-depxy-lS-P- £ <S? -p- (tgyt^tgxycg^<?n Y l) -«-p^ylglycyll - 
oaymjno-baccftUh 

A solution of (2) -13-deoxy~i3~oxymir50-faaccatin <3?mg, 0.06tnmol) , 
1 S DCC f 2 4uig , 0.1 2mmol ) , BOC- L-ot-phenylglycine { 2 Omg , 0.0 8amol } , 
DRAP (cat. amount} in toluene (4mL) was stirred at room 
temperature for 2.5 hours. Ifte reaction taixture was filtered and 
concentrated to give a crude product {76t«g} that was purified by 
chromatography {silica gel, eluaat; n-hexaae/ethyi acetate 
20 11:14? to yield the title product as a white solid OOtngf, 60* 
yield) . 
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ThC {n~hexane /ethyl acetate 1:1},* S£*0.27. X H-NMR(4QQ «Hss, 
CDC1,) il.06 {s,3H,17}, 1.10 (8,38,16), 1.45 (S, 9H, t-Bu) , 1.65 
<8,3H,19) , 1.7S <s,lH,OH-l), 1.88 im,lH, 60}, 2.18 
(s,3H,18) ,2,20 <s,3H,COCH 3 -4) , 2.28 (e, 3H, COCH 3 - 10) , 2.43 id, 
5 J«4.1Hz,lH ( QH~7) , 2.57 fcn,lH,6a) , 2.79 (d, J»18 . 2 He, IK, 14p> , 
3.18 (d,J«18.2 Hz,lH,140t), 3.64 (d, J=fi . 6H2 , IK, 3 ) , 4. IS (d,J=8.5 
Hz,lH,20p), 4.32 {d, J=8 .5 Ha, 1H, 20a) , 4 .45 (m,lH ( 7), 4.97 
(dd,J«2.2, 9.5 Hz,lH,5) , 5.50 (ra,2K, 2' + NH-3'J, 5.62 <d, J=6.6 
Hz,lH,2), 6.37 (s,!H,lO), 7.2-8.1 (m, 10H, two phenyls) . 
10 FAB -MS: m/ 2 834 {M+H) * 
Example 7 

To a solution of 7-0-triethylsilyloxy-13-oxynuno-baccatin 
taglOG, 0 .14oanol) and 51% hydrazine hydrate (350«uL) in ethanol 

15 <7mL) , Aldrich W-2 Haney- nickel {IQQrog, as aqueous slurry, 
after washing with water and ethanol) was added. The reaction 
mixture was stirred at room temperature for 12 hours, then was 
filtered through celite and purified by preparative TLC leluant: 
n-hexane/ethyl acetate 1:4) to give the title coapound (25mg, 

20 25% yield) as a white solid. 
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TLC (n-hexane/etbyl acetate 1:4) ; Rf*0.32. "h-nmr {400 MHz, 
CDC1J :0.59 <m, 6H, Si (Ci^CK,},) , 0.92 U, J=7 . 3 Hz, 9H, 
Si{CH a £l a },>, 1.11 <s,3H,17} , 1.2S <s.3H,16) , 1.66 <S>,3H,19) , 
1.87 {m,lH,6{$>, 2.19, 2,21, 2.28 {three singlets, 9H,CH 3 CO- 
5 4fCH 3 CO-10fl8) , 2.52 <rc,lH,6a), 2. €9 $d,J«19Hz, 1H, 14b}, 3.10 
(d, J=19Hz,lH,14«5 , 3.88 (d,J=6.8 H2,1S,3), 4,14 (d, J«*8.S 
Hz,lH,20j3) , 4.31 <d,J*8.5H2,lH,20a) , 4.48 (si, 1H, 7) , 4.93 {d, 
J»9.7 Hk»1H,5), 5.66 (d, J=6 . 8Hz , IK, 2) . 6.60 <s,lH,10), 7.5-8.1 
(m, 5H, phenyl) 
10 Example 8 

I-p-tr&Sfcfoylsi^ 

To a solution of 7-0-triethylsilyloxy-i3-oKyroino-baccatin (5Qmg, 
0.07!wnol) and 51% hydrazine hydrate <158mL) in ethanol (3raL) , 
Raney-nickel aqueous slurry (SOskj) was added. The reaction 
15 mixture was stirred at room temperature Cor 3 hours, then was 
filtered through celite and purified by preparative TLC teluanfc: 
n-heacane/ettayl acetate 1:4) to give the title confound UOmg, 
90fe yield) as a white solid. 

TLC (n-hexane/ethyl acetate 1:4}? R£»0.22. ^-HMR^OO MKz, 
20 CDCl,} :0.58 <«i, 6H,Si (SH^OU ,} , 0.95 {t, J- 7. 9 Hz, 9H, Si «CH 2 £H 3 S ,) , 
1.13 <S,3B,17) t 1.19 (s, 3H.16) , 1.59 <S,3H,1S), 1.86 jm, IK, 6)5} , 
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2.07 (d, J«1.2 Hz, 3H, 18), 2.20 <S, 3H,OCOCH 3 ) , 2.50 <m,lH, 6a) , 
2.68 {d,J=18.7KZ,lH.14p>, 3.09 (d, J«18-7Hz,lH, 14a), 3.60 
(dq,J=14.S,1.2Hz,lH,10&> , 3-93 {d, J-14.5 Hz.lH.lOa) , 4,0? 
<d,J-6.5Hz,lH,3) , 4,12 (d, J*8. 2Hz, 1H, 200} , 4.31 {d.J-8.2 
5 Hz,lH,20a) , 4.50 (dd, J*6 . 7, 10. 5Hz, 1H, 7) , 4.93 (d, J=7 .6Hz, 1H, 5} , 
5.64 {d, J=6.5Hz,lH,2}, 7.4-8.1 (m t 5H, phenyl). 
F&B~MS=m/z 640 (M+Hj* . 
Example 9 

jQ-peacgtoxy-P -dgoxy • 1 3 - iyinp-baccafcia 

1G To a solution of 7-0-triethjrlsilyl-10-deacetoxy-13-deoxy-13- 
in&no-baccatin (34rag, 0.053jmnol} in THF <4mL) at 0*C, a 1M 
solution of tetrabutyl ammonium fluoride in THF (60uL) was added 
and the reaction mixture was stirred for 2 hours at 0*0- The 
reaction mixture was poured into ice-water and extracted with 

15 ethyl acetate. The organic layer was washed with brine, water, 
dried over Na 2 S0« and concentrated under vacuum. The crude 
product was purified by silica gel chromatography 
( aluant : dichlorcsnethane /methanol 19:1} yielding 24 mg of the 
title compound (86%) ; 

20 TIC {dichloromethaneyraethanol 19:1); *f*0.27. *H-NMR ?40Q MHz, 
CSDClj) :1.14 {S,3H, 17); 1.19 <S,3H, 16); 1.61 (S, 3H,19) ; 1.78 
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(m,lH,6p); 2.06 (d, J*l . 2 Hz ,3H, 18) ; 2.20 (s, 3H,CH 3 CG}; 2.63 
{m, lH,6a); 2.69 {dd, J-18 . 8 , 1 ,1Hz, 1H, 14p) ; 3.12 (d, J*=18.8 
Hz, 1H, 14a) ; 3.67 {dq, J-14.9,1.2 Hz,lH,10p) f 4.00 (d, J-14.9 
Hz.lH, 10a) ; 4.14 (n, 2H,2Gf +3); 4.36 (m,2H, 20a + 7); 4.95 {dd, 
5J4.4, 2.1 H2,1H,5); 5.68 (dd, J*6.8, 1.1Hz, IH,2) ; 7.4-8.1 
{m, SH, phenyl) . 
Example 10 

7-0" trjethylgjlyl- u - hydro- IZ , 13 ene - 13 - fleoxy- 13,,- antino-baccfrt in 
A solution of 7-0-triethylsilyloxy-l3-deoxy-13-imino-baccatir« 

10 (50mg, 0.086rnmol) , para-toluensulf onic acid (lOmg) , NaBH 3 OJ 

{60mg) in methanol flntL) was stirred at room temperature for 30 
minutes. The reaction mixture was concentrated, dissolved in 
ethyl acetate, the organic layer was washed with brine and 
water, dried over Ka 2 S0 4 and concentrated to give the desired 

is product {60 mg, quant.}. 

TLC (n-hexane/ethyl acetate 2:3}? R£=0.45. l H-KMR(400MHz, CDC1,) 
;0.S4 <m, &B, SHQ& 2 m % ) j) , 0.8S (t, ^7.9 lfe, 9H, Si <CH 2 £Hj) , ) , 
1.08 Cs,3B,16), 1.23 {8,338,17), 1.60 (s f 3H,19), 1.72 <a,3H,18), 
1.85 (m, 1H, 6p) , 1.93 {m,lH ( 14j*), 2.17, 2.33 (two singlets, 6H, 

20 CH,C0-4<- CB.CO-10) , 2.41 (S,1H, 13), 2.49 {«,1H, Cot , 2.66 
«S,J*17,3HsMH,14C) , 4.18 {d, 0^5. 5HZ, IH, 3) , 4.24 
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<d, J=8 .5Hz,lH,20a) , 4,40 {tn, 2H, 20p* + 7} , 4.91 <dd, 3-2.3, 
9.7Hz,lH,S) , 5.50 <dd, J-l.B, 5.5Hz,lH,2) , 5.95 <S,1R,10) , 7.4- 
8.1 (m, 5H, phenyl) . 
FD-MS=ro/2 699 
S Exaisple 11 

7~Q-triethylsi,;},yi >io~4eacetoxy-iJ,~hy4rp~ia, !X_ea^il^r4go^y - Uji 

A solution of 7-Q-triethylsiiyloxy-lO~deacetoxy~l3-deaxy-l3- 
imino-baccatin (2$mg, 0 . 037«isiol} , para-toluensulfonic acid 

10 <2tag) , NaBK 3 CN <tttg35) in methanol {2mL} was stirred at room 
tentperature for 20 minutes. The reaction mixture was 
concentrated, dissolved in ethyl acetate, the organic layer was 
washed with brine and water, dried over Na ? S0 4 and concentrated 
to give the desired product (20mg, 84% yield) . 

15 TLC (n-hexane/ethyl acetate 2:3); Rf«0.5. J H-NWR (400 MHz, CDClj) 
:0.52 (m,6H r Si{Sa 3 CH 3 }j} , 0.90(t, J=7 . 9Hz, 9H, SMCH&K,) 3 ) , 
i*10(S # 3H,17) , 1.15ls ( 3H, H) , 1.59(8, 3H, 19) , 1.86{tn, lH,6p) , 
l.S9{m,lH t 14p) , 2. 04 js,3H,18) , 2.20{s, 3H,OCOCH 3 ) , 2 , 43 U, 1H, 13) , 
2.50(m,lH,6ct) , 2.69(d,J»18.7Hz,LH, 14tt) , 3,55 (dq, J=14.5, 

20 1.2Hz,lH,lO(3> , 3.89 (d, J=14 . 5Kr, 1H, 10a) , 4 . 08 (d, J«6. SHz, 1H, 3} , 
4.12(d, J=8.2Hz,lH,20a) , 4.31 (d, J-8 . 2Hz, 1H, 20£) , 4 . 50 (03, 1H, 7) , 
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4.93{d,J*7.6Hz,lH,$) , S . 64 (d, J»6.5Hz, 1H,2) , 7.4-8.1(», 
5H, phenyl) . 
FD-MStro/Z 641 
Example 12 

5 ?.-Q-.grigt;nylglXY;-13-^Oxy-13-^c^ylitn3 T fi<;~^cc?s<;4B. 
To a solution of 7-0~triethylsilyl~13~deoxy~13-ircino-baccatin 
UOrag, 0.014itmol} in THF (InsL) at 0°C, acetic anhydride <6»iL) 
was added. After 30 minutes stirring at 0*>C the reaction mixture 
was poured into cold water and extracted with ethyl acetate. 
10 The organic phase was washed with brine and water, dried over 
Na 2 S0 4 and concentrated to give the title contpound {851 yield) . 
TLC (n-hexane /ethyl acetate 1:1); Rf«0.58. 
Example 13 

2.7.Q-, % y.jethyl s i i4a^Q,7;#e,ace,kpxy -x? -g^,y.-.ac,e.syj iwiw -fcfr acacia 
15 To a solution of 7 - 0 - 1 r iet hylsilyl - 10 -deace t oxy - 1 3 - de oxy -13- 
iraino-baecatin (200mg, 0 . 3mmol) in THF (12ml.) at 0°C, acetic 
anhydride £125hD was added. After 30 ndnutes stirring at 0°C 
the reaction mixture was poured into cold water and extracted 
with ethyl acetate. The organic phase was washed with brine and 
20 water, dried over Na 2 SO t and concentrated to give the title 
compound * 80V yield) . 
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ThC (n-hexane/ethyl acetate 1:1} ; Rf«0.6. 'H-NMR (400MHZ, CDC1 3 ) 
i 0.5-0.7{jn»6H,Si{Ca 2 CH 3 }3) ; 0,95 (m, 9H, Si {CH 2 £8 2 ) 3) ; 1.16 
(S,3H,17) ; 1.19 <S,3H,16> ; 1.60 <8,3H,19) ; 1.86 (m, 1H, 60) ; 2.04 
{8,38,18); 2.18<8,3H.COCHj-4) ; 2.27 (d, J=29 . 0Hz , 1H. 140) ; 2.40 
5 (s. 3H,NC0CHj} ; 2.60 (m, lH,6ot} ; 3.22 id, J-19.0 Hz,lH,14«) ; 3.58 
(d, J«14 .4Hz, 1H, 100} ; 3.96 (d, >J»14 . 4Hz , 1H, 20a) ; 4,09 
{m,2H, 3 + 200) ; 4.30 <d,J=8.5 Hz, lH,20a}j 4.53 (dd,J=lQ.5; 7.0 
Hz,lH,7); 4.90 (m,lH,5>; 5.64 id, J=6 . 2 Hz , 1H, 2 } ; 7.4-8.1 
(m,5H ( phenyl) } 

10 The title compound may be in equilibrium with the following 
tautomeric form t 

7 r q- trie thy 1. s.Uyi~ io-de^tw- 13 -deoyy - 13 J&zm&zllz 
ac^tyg^ino-baccatin 

a H-NMK {400MHZ, CDC1,) : 0.5-0.7 <m, 6H, Si (C£jCH 3 ) ,) ; 0.95 
IS (tR, SR.SiiCH^j,),} ; 1.11 <S,3H,16); 1.25 (8,3k, 17) ; 1.66 

(S f 3H,19)i 1.90 {m f lH,60) ( - 1.93 <S,3H,18) ; 2.11 {S, 3H t COCHj-4) ; 

2.17 (s, 3H,»COCH,} ; 2.47 (m, 1H, 6a} ; 3.54 <d, J=14 . 7Hz, 1H, 100) ; 

3.74 (d, Jal4.7Hz,lH,10a)f 3.86 {d, J=7 .0Hz,lH, 3) 4.21,4.27 (two 

doublets, J= 8. 2Hz , 2H, 20) ? 4.39 (dd,J«*10.2,6.7H2,2H,7) j 4.90 
20 {dd,J=9 .4, 2,0Hz, 1H, 5} ; 5.79 (d, J=7.0 Hz,lH,2> ; 6.34 (S,1H,14) 

6,74 (s,lH,^C0CH,) ; 7.4-8.1 ( m, 5H, phenyl } ; 
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Example 14 

7-Q- &&g£M^ilafl - l&zd&assl&m - i hydro- u , as safcOj -dteayy.^a a ,- 
fte^tyl^no-bac^atin 
S To a solution of 7~0-triethylsilyl-lG-deacetoxy-l3-deoxy-i3- 
ind.no -bacca tin (36mg, O.G56mraoX) in THF U,4mU at room 
temperature, acetic anhydride U20fiL) and NaBHjCK <72mg) were 
added. After 40 minutes at room temperature, the reaction 
mixture was poured into cold water and extracted with ethyl 

10 acetate. The organic phase was washed with brine and water, 
dried over Na 2 S0 4 and concentrated to give a crude product that 
was chromatographed on preparative TLC (eluant: n~hexane/ethyl 
acetate 3:7). The title compound was obtained in 56% yield . 
TLC (n-hexane/ethyl acetate 1;1) ; Rf *0. 17. 1 K*KM& {$00 MHz, 

15 CDClj) : 0.5-0.7 (m, 6H f Si <£&CH 3 5 3 ) ; 0.8-l.G (m, 9H, Si CCHjCJ^} 3 > ; 
1,12 (s,3H,16> ; 1.21 (s, 38,17} ; 1.52 ls,lH,OH~l) / 1.58 
(S,3H, X9) ; 1.73 {s,3H,18) ; 1.89 <m, 1H, 6$) 2.10 <s, 3H,Gj 3 CONH> ; 
2.34 (s, 3H,CH 3 C0~4) ; 2.42 {ns,XH,6a}; 2.57 {m, 2H, U*14a) ,- 2.83 {d, 
0"»13.4Hss,:LH,10a) ; 2.96 {m, 2H, 10^+14^)? 3.78 (d, J«S . 2Hz, 1H, 3) s 

20 4.22 (dd, J«7.1,l0.7Hz,lH,7} ,• 4.30, 4.36 (two doublets, 
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J«8.5Hz, 2H,20) ; 4.89 {m, 1H.5) ; 4,47 <dd, J-S.2, 1.1Hz,1H,2) ; 
6.S2 {s»ia,CONH} ; 7.4-8.1 (m, SH, phenyl ) , 
FAB-MS am/ 2 683 
Bxasple 15 

s mj&ase^oxy-l X - fry to,: ene- 3L3 -r<teflxy-;*3 -ace.tyiamina=fcafig*t*n 
To a solution of 7 -0- triethylsilyl -10 -deacetoxy - 13 -deoxy ~ 12 , 1 3 
ene-13-acetylamino-baccatin (44mg, G.064imiol} in THF (4mL) at 
0°C, IN t e t rabu tyl ammonium fluoride solution in THF (2X70*0.) was 
added in two portions. After 2 hours at 0"C, the reaction 

10 mixture was poured into cold water and extracted with ethyl 
acetate. The organic phase was washed with brine and water, 
dried over Na 2 SG 4 and concentrated to give a crude product that 
was chrontotographed on preparative TLC (eluant : n-hexane/ethyl 
acetate 1:4} » The title compound was obtained in 75% yield . TLC 

15 (n-hexane/ethyl acetate«l:4> ; R£»0.1. ""H - NT4R. (400 MHz, CDC1 3 ) 

sl.H (0,38,26) } 1.20 (s, 3H, 17} ; 1.61 <S. 3H, 19) ; 1.72 <S,3H,18) ; 
1. 83 6P) ,• 2 .10 U, 3K, £g,CGHB) ; 2 .34 U , 3H, CH 3 CO -4 ) ; 2.55 

<m, 3H, 60+11+140 ; 2.8? (dd, J=13,8He, J=2.0Hz,lH,10a) ; 2.S7 
(d, J«18.2Hz,lH,14p) 3.06 (dd, J-U.8, 11.4Hz, IK, lOp) ; 3.76 <d, 

20 J«5.3Hz,lH,3) ; 4.12 ira,lH,7),- 4.32, 4.37 (two doublets, 
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J*8.5Hz,2H,20) g 4.90 (dd,J*9.4, 2.6Hz,lH,5} ; 5.56 

<d, J=5.3Hz,lH,2) ; 6.53 {S,1H, CHjCONg) ; 7.4-8.1 (ro, 5H, phenyl} . 

Example 16 

7 -0- trjethylgilyl - 10 -deacetQXV - 1 3. -depxy-13-oxymino- 14 (g) -hydroxy- 
5 baceatin 

To a solution of 7-0-triethylsilyl-10-deacetoxy-13-deoxy-13~ 
iinino- baceatin {SSmg, 0 .086naaol) in dichloromethane (3mL) , 50% 
metachloro perbenzoic acid (52mg) was added and che reaction 
mixture stirred at roorc teinperature for X hour. More 

10 dichloromethane (20roL) was added and the solution was extracted 
with sat. solution of sodium hydrogenearbonate (4 x 25mL) and 
then washed with brine. The crude product was chromatography on 
preparative TLC <eluant=n~hexane/ethyl acetate 1:1) . The title 
compound was obtained in 25% yield. Also the l3-oxiEiu.no 

15 derivatives, described in Example 1, were isolated. 

TLC {n-hexane/ethyl acetate 1:1} ; R£»0.55. 1 H-NICR {400 MHz, 
CDCIj} : 0.5-0.7 (m, 6H, Si (Q^CK,) 3 ) f 0.95 (w, 9H, Si (CE^) 3l - 1 .11 
ts,3H,17}j 1.21 (s,3H,16); l.«4 U,3H,19); 1.88 (m,lH,6$} ; 2.05 
(s,3H,l8> ; 2.26 (s, 3H.C0CH 3 >; 2.47 (n,lK,«a) ; 3.58 {d, 

20 J«15.0Hz,lH.10P>; 3.89 <d, J«€ . 7Hz , 1H. 3 ) » 1.92 (d, J«15.0Hz,lH, 

10a) ; 3.97 <s,lH,QH-l) ; 4 .27, 4.29 {two doublets, 
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J-8.5Hz,2K,20) 4.46 (dd, J-6.7, 10.6Hz, 1H, 7) ,- 4.77 (<5, 
J*2.1Hz,lH,OH-14) ; 4.90 (dd,J=1.7, §.6Hz f lH,5$; 4.98 <d, 
J»2.lHz,14) ; 5.82 <d, J-6 . 7Hz . 1H, 2 ) ; 7.4-8.1 {in, 5 H, phenyl) ? 9.3 
{bs,lH,N-OB} . 
5 Example 17 

l ,p T I^, »c^pyy-i3-a^ ?ty-13-a c «tyI^iP9-^ggatifi (first pgtfrod) 
To a solution of lO-deacetoxy-13-deoxy- 13 -imino-baccaein <20mg, 
0.029wsaol} in pyridine (O.SmL) at 0*C, acetic anhydride (30uL) 
was added under stirring. After 1 hour at 0*C the reaction 

10 mixture was poured into cold brine and was extracted with ethyl 
acetate. The organic layer was washed twice with water, dried 
over Ka, t SQ A and concentrated under vacuum to yield 19. 6 wig of the 
title product (91% yield). 
TLC (hexane/ ethyl acetate 1:1); Rf»0.7 

is Exaaple 14 

lO-PeacetQxy-i^dgPxy^-acetyXiroinQ-baccatir' {second, 

To a solution of 7-0- triethylsilyl-lG-deacetoxy-23 -deoxy -13- 
acetyl imino-baccat in (23mg, 0.03l»suol) in THF (4ttL) at Q*C ( 1M 
20 tetrabutylaimaouium fluoride in XUF <70mI*) was added. The 
reaction mixture was stirred at 0°C tor 2 hours; then it was 
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poured into ice-water and extracted with ethyl acetate, The 
organic layer was separated, washed with brine, with water, 
dried over Na 2 SO« and concentrated under vacuum. 
The residue was purified by preparative chromatography over 
5 silica gel {eluant: n-hexane/ethyl acetate 1:1} . A mixture of 
the title products (keto-enolic equilibrium products} was 
obtained (20 mg, 95% yield) 

TLC (hexane/ethyl acetate ) ,- Rf=<K12 (I) and Rf»0.7 (la). 
Example IS 

10 7-9--triethylsiiyX^9-deagetoxy-il-hydr9-ig,i3 gne-i3-deoxy-i3- 
bgngoylaminQ .ftacca t in 

To a solution of ?-0- triethyleilyl-10-deacetoxy-13»deoxy-13- 
imino-baccatin {2lmg ( 0 . D328mRiol) in anhydrous TSF (2mL) at C*C, 
under nitrogen, benzoyl chloride (38(11., 0.327rnraol) and NaBHjCN 

IS (4itag) were added. After 1 hour at 0°C, the reaction mixture was 
dissolved in ethyl acetate. The organic solution was poured into 
ice, the organic phase was washed with brine and dried over 
Na 2 SO t . The crude product was purified by preparative 
chromatography over silica gel (eluant n-hexane/etfcyl acetate 

20 2:1} to give the title product (16 «tg, 65%) . 
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TLC {hexane/ethyl acetate 1:1) ; Rf 0.41. X H-NMR {400 MHz , CDCl,} 
1.16 <S,3H,1?}; 1.28 (s,3H,16) ; 1.61 <S,3H,19) ; 1.84 {3,31,18); 
1.90 (m,!H,6p) ; 2.11 (s,3H,CH>CO) ; 2.46 (ttl, 1H, $<x) ; 2.64 {d, 
J-11.7H2, IS, 11); 2.70 (d, J«18.5HZ,1H, 14a) ; 2.90 (dd, 
5 J«13.5,1.2Hz,lH,l0a) ; 3.00 (dd, J=13 .5, ll-7Hz,lH,10p) ; 3.12 (d, 
J=X8.5Hz,lH,14p} ; 3,90 (d, J=5 . 3Hz , IK, 3) ; 4.26 (dd, J*7.3,10.5 
Hz, 1H. 7); 4.31, 4.35 (two doublets, J^8 . 5KZ, 2H. 20) ; 4.90 
. <m,lH.5) ; S.50 (dd, J«5.3,1.4HZ,1H,2) ; 7.37 {s, IK, PhCONg) ; 7.4- 

8.1 (m 1 10K , two phenyl s J , 
10 Exaapl© 20 

7-0- triethvls ilvl - 10 - deacet oxy- il - hydro- 12 . 13 ene- 13 -dep xy - 13 ~ 
isofrutanoylaflinQ-baccatin 

To a solution of 7-o-triethylsilyl- I0-deacetoxy-13-deoxy-l3~ 
imino-baccatin (3Cmg, 0 . G4 7tnmol ) in anhydrous THF (3mL) at 0°C, 

IS under nitrogen, isobutanoyl chloride U0nU and NaBH 3 CN (6Gmg) 
were added. After 50 minutes at O^C, the reaction mixture was 
poured into ice, the organic material was extracted with ethyl 
acetate and washed with brine and dried over Ha t S0 4 . The crude 
product was purified by preparative chromatography over silica 

20 gel <eiuant=n-hexane/ethyl acetate 7:3], yielding 24 mg of the 
title compound (72%) , 
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TLC < n-hexane/ethyl acetate=7:3) ; Rf-0.51. 
ExasDeple 21 

lP-Deacetoxy-U-hydro-12, 13 ege„-i3 -deoxy- j3 - i sofrutanoy latino - 

5 To a solution of 7-G~triethylsilyl-10-deacetoxy~ll-hydro-13- 
deoxy-12, X3~eae-isabutanoyl-baccatin (24mg, 0.034tranol) in THF 
{2mU , at 0°C under nitrogen, SOjiL of 1M solution of 
tetrabutylaamonium fluoride in THF was added . After two hours to 
the reaction mixture ethyl acetat« was added, the organic 
10 solution was poured into ice, separated, washed with brine, 
water and dried over Na-,$0 4 . The crude product was purified by 
preparative TLC {eiuant: n-hexane/ethyl acetate 1:35, yielding 
I4rag ( 69% ) of the title product. 

TLC (n-hexane/ethyl acetate 1:4); Rf^0.29. " A H-NMR (200 MHz, 
15 CDC1 3 ) : 1.06 (s,3H,17) j 1.17, 1,21 {two d, J«6 .SH2,CH (fiB^).; 
1.24 (S,3H,16) ; t.59 <s,3H,19) ; 1.69 (s,3H.18} ; 1.72 U,lH,OH- 
2); 1.7-2,0 (m, 2H f 0 + OH-7) ; 2.32 <S,3H,C0CH 3 > ; 2.3-2.7 
(tn,4B, {CH 3 ) 2 CgCQ + 11 + 6tt + 14); 2.8-3.0 Cm, 2K, 10a + 14p> ,- 3.04 
(dd, J*U.2, 13.8 Hz, 1H, 100} ; 3.73 <d, J«5 -3Hz , 1H , 3 } ,- 4.09 
20 (nt,lH,7) ; 4.29, 4.35 (two d, J«8 .6Hz, 2H, 20) ; 4 .88 (dd, J-2.5, 
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9,2 Hz,lH,5>; 5.53 (dd, J~5.3. 1.0Hz,lK,2) ; 6.51 (s,lH,CONE) ; 
7.4-8.1 (m,5H, phenyl) . 
Example 22 

lp-Peacetoxy-U-hydro-3,2.13 ene-13-depxy-13-l?eii2qyiamino~ 
5 bac. catjfl 

The removal oE the 7-O-triethylsilyl group was performed as 
described in Example IS, 

The title compound was obtained in 75% yield. 

TLC (n-hexane/ ethyl acetate 1:2); Rf«0.24. *H-NMR <200 MHz, 
10 CBC1-,} : 1-11 (8,38,17) ; 1.25 <s,3H,16}; 1.62 <s,3H,19>; 1.75 

(»,1H,0H-I) f 1.31 <S,3H,18); 1.85 (ra,lH,60>; 2.09 tS, 3K, CK,CO~4 ) ; 

2.4-2.8 (m<3H ( 6a+ll+14a) ; 2.91 {dd, 3*2. S, 13 .8H2 , 1H, 10a) ; 3.0- 

3.2 {ra,2H,10$ + 10); 3.84 <d, J=5.2Bz, 1H, 3) ; 4.15 (m,!H,7} ; 

4.27,4.35 {two doublets, J=8 ,5Hz,2H,20) ; 4.89 (dd, J»2.4, 9,2 
15 Hz, IS, 5) ; S.57 (dd, J-1.0. 5-2 Hz,lH,2); 7.34 <s,lK,COITB) ; 7.3- 

8.1 |ra, 1 OH, two phenyls) . 

Exataplc 23 

I-Q-.UMXbyl nlYl- i9-^e»^tpxyrX3,-<aeqxy,-i3Tfeny^ac€tyi,4m^i 
j aac ca/t i n 

20 To a solution of 7 - o - t r i ethylsilyl - 10 -deacetoxy - 13 -decxy -13- 
iraino-baccatin f2Dmg, O.OJitonol) and phenylacecic acid {22tag, 
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O.lfimmol} in anhydrous THF {2ml*}, 1, 3-dicyclohexylcart)odiimide 
(36mg, 0.174 nmol) and a few crystals of Kf, N~ 
diittethylananopyridine were added at room temperature, wilder 
nitrogen with stirring. After 40 minutes the reaction mixture 
S was filtered on celite, the filtrate was concentrated and 
purified on preparative TLC (eluant : n-hexane /ethyl acetate 
2:1}, yielding 20t»g (84%) of the title compound . 
1 H-KKR (200 MHz, CDCi 3 ) ; ! 0.5-0,7 <m, 6H, Si <£H. 3 CH,> 3 } } 0.9 
(m, 9H,Si <CH 2 £g a ) 3 ) ; 1.15 (a,3H,17); 1.20 <s,3H,16); 1.6 

10 <S,3H,19> ; 1.9 <m,lH,0); 2.0 U,3H,1»}? 2.1 {d, 1H, 14fS} ; ) ; 2.4 
<B,3H,CH,CO-4) ; 2.5 Cm, 1H, 6a); 3.3 (d,lH,140), 3.55 {d, 1H, 10(5} ; 
3.75 <d,2H,CH 2 - phenyl} ; 3.9 <d,lB,lGa}; 4.05 (m, 2S, 3+200) ; 4.25 
Cd, 1H.20O) ; 4.45 (dd,lH,7} ; 4.90 (m, 1H, 5) ; 5.6 <d,lH,2) ; 7.2- 
8.1 <m,lOH, two phenyls). 

15 Example 24 

7-Q-triethyigiiyi - iQ-deacetoxy - u - hydro,: u , 13 ane-ia.rdeaKy^U^ 



To a solution of 7 -O - trie thy 1 s i iy 1 - 10 -deacetoxy- 13 -decocy - 13 - 
phenylacetylimino-baccat in {20sig, wnol) in anhydrous THF 
20 (2mL) , cooled at 0°C, KaBH 3 CN {47mg} and a few crystals of p~ 
toluensulfonic acid were added usder nitrogen, with stirring. 
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After 2 hours brine was added to the reaction mixture and the 
organic material was extracted with ethyl acetate. The organic 
layer was dried over Na s S0 4 , filtered and concentrated under 
vacuum. The crude product was purified by preparative TLC 
5 (eluant: n-hexane /ethyl acetate 1.5:1), yielding I5mg (75%) of 
the title product. 
Example 25 

lp-peacetoxy- Udaydro- U , U ene - X ? - deoxy- i ? - phenylacetylanuno- 
baccatjn 

10 The removal of the 7-0-triethylsilyl group was performed as 
described in Example 15. 

The title compound was obtained in 68% yield, 

TLC ?n-hexane/ethyl acetate 1:2); Rf=0.22. UOO KHz, 

CDClj) : 1.07 (s,3R # 16)j 1.17 <s,3H,l7) p 1,49 <S,3H,18} ? 1.5? 

IS (S,3H, 19) ; 1,64 (s,lH,OIM) ; 1.79 (m,lH, 60) f 2,06 {8, 3H, CH 3 eO-4) ; 
2.3-2,7 {m,3H, 6a+ll+14a) ; 2,7-2.9 <m,2H,10« * L4£) ; 3.01 fdd, 
J«U. 3, 13.7Hz, 1H, 10(3) ; 3.5-3.8 (m,3H,3+ Ph£fi 2 CO> ; 4.04 {dd, 
J=6.9, 11.1Hz. 1H,7> ; 4.27,4.32 (two doublets, J*8 . 5Hz, 2H, 20) ; 
4,82 (dd, J*2,5, 9.3H2,1H,5); 5.51 (dd, J=»l.fl, 5.3H2,1H,2) 

20 6.49 (s.lH.CONH) ,* 7-2-8.1 {m, 10H, two phenyls ) . 
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Example 26 

7-Q- trie thvlsilv - 1 0 -deacetoxv- 1 l - hvdro- 12 . 13 ene-i3~deoxv"l3- 
clnnaropy laming - fraccgt iP 

To a solution of 7-O-triethylsilyl-10-deacetoxy-13-deoxy-13- 
S iraino-baccatin (20mg, 0,C3lmmol) in anhydrous THF <2mL) at 0*C, 
under nitrogen with stirring, c innamoylchlor ide <43mg) and 
NaBHjCN (40mg) were added. After 70 minutes at G°C, the reaction 
mixture was poured into ice -water and extracted with ethyl 
acetate- The organic solution was washed with brine, dried over 
10 Na a S0 4 and concentrated under vacuum. The crude product was 
purified by preparative chromatography over silica gel {eluant s 
dichloromethane/ethyl acetate 17:3) , yielding I2rog of the title 
compound (50%) . 
Exaaople 27 

15 io-Peacgtoxy-;U-hydrQ-12 < l * ftae-u-flftpxy -ig-cinnaftioyUminc-- 
bacc^jjs 

The renewal of the 7-0- triethylsilyl group was performed as 
described in Example 15, 

The title compound was obtained in 73% yield. 
20 TLC (dichlororaethane /methanol 19:1) ,- Rf=0.46. J H-NMR {200 MHz, 
CDC1. 5 ) i 1.13 <s,3H,16) 1.24 (s,3H,17); 1.60 (S,3H,19); 1-78 
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(3,311,18); 1,83 (m, 1H, 60) ; 2.29 <8,3S,CH 3 CO-4) ; 2,5-2.8 {m,3H, 
6a+ll+14a) ; 2.89 (dd, J«2. 1,13. 7Hz,lH, 10a) ? 3.0-3.3 
(m,2H, 100+140); 3.81 (d, J«5 . 1Hz, 1H, 3} ; 4,12 <m, 1H,7) ? 4.30, 4.36 
<two doublets, J«8.6Hz,2H,20) ; 4.90 {dd, J*2 . 3 , 9 . 3Hz, 1H, 5) t 5.56 
S {d, J«5.1Hz,lH,2) ; 6.51 (d, J«1S .SHz,lH,Ph-CH=£8) ; 6.74 

{s,lH,CONH5 j 7.69 <d,J*15.SHz,lH,Ph-£B=*CB} ; 7.3-8.1 (in, 10H, two 
phenyls) . 
Example 28 

?,~Q~Tx;,i®$nYl9nyl~l<)'teM$tQMrl2~$$Q^ ~33- 1 (4?,, Sftl -ff-freftzoyi- 
io 3 f 3-ajmefthy i - 4 - phew i qx$zqI iOto-SiMl -gfifffrwya frminp - frfrccat in 

To a solution of 7-0-triethylsilyl~10~deacetoxy~13-deoxy-13- 
imino-baccatin (SOmg, 0.0788wwl) and (4S. 5K) -N-benzoyl-2, 2- 
dimethyl ~4 -phenyl oxa zolidin- 5~ carboxylic acid ( 3 5mg , 
O.lOTtmiol} , in toluene (7mL) , N, N-dicyclchexylcaxbodiimide 

15 (30cng, 0.145nwo3) and 4 -dimechylaminopyridine (7 .Stag, O.OSlnwtol) 
were added and the reaction mixture was stirred under nitrogen 
at room temperature for 30 minutes. The reaction odseture was 
filtered, the solvent evaporated under vacuum and the crude 
product was purified by preparative chromatography orer silica 

20 gel (eluant : n-hexane/ ethyl acetate 2:1), yielding 57mg of the 
title ccopound $76%) . 
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TLC {n«hexane/ethyl acetate 1:1?; Rf 0.58. "H-NMR {600 MHz, 
CDC1,) -.0.4-0.7 (m,6H,Si (OfeCH,},) 0.81,1.11 {two s,6H, 16+17) ; 
0.94 (m, 9H,Si*Of a C8*} s } ;1<58 {8,3H,19> ; 1.85 <*, 1H.6?) ; 
1.91,1.93,1.93 (three s,9H,18*2 CH 3 -5' ) ; 2.35 {d, 
5 J«19.QHz,lH,14p) ; 2.41 (s, 3H.COCH,-4) ; 2.47 (m,lH,6a) f 3.23 {d, 
J*19.0Hz,lH,14a} ? 3.52 {d, J«14 . 5Kz, 1H, 100} ; 3.88 {d, 
J«14.5Hz,lH,10a) ; 4.02 (d, J=6 . 6Hz, 1H. 3) ; 4.07 
(d, J«8.SHz ( lH,20p) ; 4.29 <d, J»8 . 5Hz, IB, 20a) ; 4.48 
<dd,J«6.8,10.5Hz,lH,7) ; 4.58, 5.22 (two d, J-S.lHz, 2H, 2'+3'}; 
10 4.87 {d,J»8.S!lz,lH,5} ; S.60 (d, J«*6,6H2,1H, 2) ; €.8-8.1 
(m, 15H, three phenyls) . 

10,-p^aget<3yy-13 t i^ ww-u-flggyy -13- { HS.Sft) dL&8®&2&z2j, Zz 
dimethyl -4 -phenyl oxa2olidin~5~ vl) -carbonvlamino-baccatin 
15 7-0-Triethylsilyl-10~deacetoxy-13-deoxy -13 - ( (4S.5R) -N-benzoyl- 
2 , 2 -dimethyl - 4 -phenyl oxazolidin-5-yl } -carbonyl iwino-baccatin 
{20189, 0.02iiamol) was dissolved in a mixture of methanol {iwl} , 
0.1N HC1 (imL) and THF (G.5WL) and stirred for 20 hours at room 
temperature . 

20 The solvent was evaporated under vacuum, water and ethyl acetate 
were added, the organic phase was separated and washed with 
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water, dried over Na 2 SO« and concentrated. The crude product was 
purified by preparative chromatography over silica gel (eluant t 
n-aexana /ethyl acetate 3:?}, yielding lOtng of the title compound 
(50%) . 

5 TLC (n-hexane/ethyl acetate 1:5}? Rfi 0.56. l H~NMR (200 MHz, 
CDCIj) : 1.12, 1.33 (two s,6H, 16+17) 1.65 <s,3H,19>; 1-78 
(m, 2H.6P+OH-1) 1.90, 1.97, 2.00, 2.01 (four s,12H,2 CH 3 -5 ' ♦ 18+ 
CH,C0-4) ; 2.59 {m, 1H, 6a); 3.60 (d, J»15 . 5H2 , 1H, 10$) ; 3.84 (d, 
J«15.5Hz,lH,10a> / 3,94 (d, «J*7 . OHa, 1H, 3) ; 4.1-4.3 (m ( 3H, 7+20) ; 
10 4.SS, S.19 (two d, J-€.5H8,2H,2'+3') ; 4.89 <on, 1H,5) ; 5.82 {d, 
J-7.0H«,lH,2>? 6.35 (s,ik,14); 6.9-8.1 (m, 15H, three phenyls) ; 
8.20 (S,1H, HH-13) . 
Example 3 0 

7-0- < rriethvlsilvl-10-deacetoxv-ll-hvdro-12. 13 ene~l3~deoxv -13- 
is U4S , ssu -^♦be^oyl-a.a-d^sthYl.-.i.^pfegayi,, graKPUCtta-Sbaa^ 
cerftwUmUo-taccatin 

To a solution of ?~0~triethylsilyl-lQ~deaceto>xy-i3~deaxy -13- 
( (4S,5D -K -benzoyl- 2, 2-ditsethyl -4 -phenyl oxaeoiidia-5-yl) - 

carboKyl iraino- baccatin (50tag,0 .G52a«aol} in anhydrous XHF (6mL) , 
20 cooled to 0«C, under nitrogen, sodium cy aaob o r ohydr ide 

(?3mg,1.16taraol) and p-toluensulfonic acid {21mg r 0 . t2mmol) were 
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added. The reaction mixture was stirred for SO minutes, brine 
and ethyl acetate were added and the organic phase was washed 
with brine, dried over Wa,S0 4i concentrated under vacuum and 
filtered through a short pad of silica gel to yield 48rag of the 
5 title compound (96%) , 
TLC (n-hexane/ ethyl acetate 1:1); Rf 0.5, X H-NMR (600 MHz, 
CDClj) jO.4-0.7 <m,6H,Si(Oi 2 CHj5 ,) ; 0.93 <m, 9H, Si (CH 2 £H,,> 3 } ; 1,13, 
1,23 (two S,6R, 16*17) ; 1.47 (S, 1H,0H-1) ; l.SS (s,3K,l9) ; 1.83 
(8,1H, 18) ; 1.90 (m.lH, 605; 2.01,2.02 (twos, 6H,2 CH 3 -S' } ; 2.29 

10 (8 f 3S, CCOi»-4} ; 2.45 <m,lH,6a); 2.58 (d, J«18. 5Hz, 1H, 14a} f 2.65 
(d, J*12.2H2,1H,21) ; 2.87 (d, J-18 . 5Hb, 1H, 140) ; 2.90 Id, 
J*13.7H2,lH,10a) ; 2.98 <dd, J«13 . 7 , 12.2Hz, 1H, 100} ; 3 .84 (d, 
J«5.1Hz,lH,3) ; 4.2-4.4 <tn,3H, 7+20); 4.55, 5.24 (two d, 
J=6.8Hz,2H, 2'+3')f 4.87 (m,lH,5); 5.46 (d, J=5 ,1Hz , 1H, 2 } ; 7.76 

15 (s, 1H,*JH-13> ; 6.9-8.1 (a, 25H , three phenyls). 
Xxajopie 31 

10 -peacetojcv-ii-hvdro-12 , 13 ene -1.3 ; de.&xv -13- ( (4S,5*} -W-be»soyl- 
2 , 2 -dimethyl -4 -phenyl oxazolldin- 5-vU - carbonvlaroino -bacc.at.ln 
7 -O-Triethylsilyl-lO-deacetoxy-ll-hydro-^, 13 ene-13-deoxy -13- 
20 { {48, 5RJ -N-benzoyl-2, 2-di«etfcyl - 4 -phenyl oxazolidin-5-yl 5 - 
carbonylaffiino-baccatin <14ng, 0 . 014ttmol) was dissolved in 
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anhydrous ethanol (2mL) containing 2N HC1 (lOOwL) . The reaction 
mixture was stirred for 2.5 hours at 40*C. The solvent was 
evaporated under vacuum, brine and ethyl acetate were added, 
the organic phase was dried over KTa 3 SO« and concentrated under 
5 vacuum, The residue was purified by preparative TLC {eluant 
ethyl acetate /n - hexane 2:1) to yield 8mg of the title compound 
(68%) . 

TLC (n-hexane/ethyl acetate 1:5} ; Rf 0. 54. X H-NMR {600 MHz, 
CDCl a } : 1.13, 1.24 (two S t 6H, 16*17 ) ; 1,53 {S,1H,0K-I}f 

10 1.6l(s,3H,19> ; 1.83 {lil, 4H, 18+60) ; 1.99,2.02 (twos, 6H. 2 CH 3 -5' } 
2.29 <3,3H,COCH 3 -4> ; 2.56 (tn,lH.6a) ? 2.60 {d, J»18 . 6K2, 1H, 14a> 
2.65 <d,J-11.6Hz,lH,ll) ; 2.89 <d, J=l6 . 6Hz, IB, 14 j5) ,• 2.94 (dd, 
J*13,9,1.7Hz,lH,10tti j 3.10 (dd, J-13 . 9 ( 11 . SHz, 1H, 10f3> ; 3. 84 <d, 
J=S.lHz,lH,3) ; 4 .16 (dd, J=? . 8 , 10 . 7Hz, 1H, 7); 4.30, 4.34 (two 

15 d, J=8.5Hz,2H,20) ; 4.54, 5.22 (two d, J«6.6Hz,2H, 2'+3'}; 4.89 
(dd, J=9.2,2.3Hz ( lH ( 5) ; 5.54 (dd, J=$ . 1 , 1 . 13z, 1H, 2) ; 7.77 
(s, lKt, NH-13) ; 6.S-8.1 (m, 15H, three phenyls) . 
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CLAIMS 

1, A taxane derivative of formula I: 




X 



PhCOO OCOCH 3 



5 wherein 

R represents a hydrogen atom or a hydroxy group, or taken 
together with R 3 , a bond? R, and R« are hydrogens and R b is 
hydroxy, or R, and R b taken together form a bond and R c is 
hydrogen, or R a is hydrogen atom and R b and R,. taken together 
10 form a bond, or R b is azido or amino group and R c is hydrogen 
atom j 

Ri represents a hydrogen atom, a hydroxy group or a residue 
Of formula -OCOR', -OR' , -OS0 2 R' , -OCONR'R", -OCONHR' or -OCOOR' 
wherein R 1 and R" are each independently Cj-C e alkyl , phenyl -C 2 -C & 
15 alkenyl. or phenyl - C 2 - C< - alkyl , C 3 -C 6 cycloalkyl, C 2 -C £ alkynyl or 
a phenyl group, optionally substituted with one, two or three 
substituents which may be the same or different and which are 
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selected from a halogen atom and C^-Cg aikyl, C t -C s alkoxy and 

-CF 3 groups; and 

either 

(i) Rj and R 3 together represent a group of the formula A-N*. 
5 as pure 1 or pure Z isomers or as a mixture of both K and 2 
isomers, wherein A represents: 

- a hydrogen atom or a hydroxy, methoxy , acetoxy, amino, 
methylamino or dimethyl amino group, or 

- a group of the formula Y-NH- wherein Y represents either 
10 (a) residue of an amino acid, optionally protected at the 

amino group as a N-benzoyl derivative or as a carbamate, or 
{b) a chain of the formula II: 




wherein s 

15 R« is a C a ~C ( alkyl, C 2 ~C € alkenyl , Cj-C* cycloalkyl group or a 
phenyl or heteroaryl group, optionally substituted with one, two 
or three substituents which may be the same or different and 
which are selected from a halogen atom and d*C« alkyl, Cj-C s 
alkoxy, or -CF 3 groups; and 
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R s is -CGOR' ' * or -COR' * ' or -COKHR' ' ' , wherein R* * * is C ± 'C S 
alkyl , C 3 -C s alkenyl , ^-C^ cycloalfcyl, C 2 -C 6 alkyiiyl or a phenyl 
group, optionally substituted with one, two or three 
substituents which may ha the same or different and which are 
5 selected from a halogen atom and C^-Q alkyl, £VC 6 alkoxy and 
-CF 3 groups? or 

a group of the formula Y or Y~0~ wherein Y is as defined 
above; 

a group of the formula COR' wherein R* is as defined above? 

10 or 

Hi) R a represents a group of the formula B-NH- wherein B 
represents 

a) hydrogen atom, 

b) hydroxy group, 
IS c) amino group, 

d) a group of the formula Y-<NH} n - wherein Y is as defined above 

and n is 0 or 1, or 

e) a group of the formula Y-0- wherein Y is as defined above; 

f ) a group of the formula COR' , wherein R' is as defined above ; 
20 and R 3 represents hydrogen? 

and pharmaceutically acceptable salts thereof. 
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2. A compound according to claim 1 wherein : 
R 4 and R e are hydrogen atoms and R to is a hydroxy group. 
■ Ri represents a hydrogen atom, a ^-hydroxy group or a residue of 

formula -OC0R' , -0R ! , -OS0 2 R\ -OCONR'R", -OCONHR' Or -OCOOR » 
5 wherein R 1 and R" are each independently Cj-C 4 alkyl, C a -C s 
alkenyl , C s -C 6 cycloalkyl , C 2 -C s alkynyi or a phenyl group , 
optionally substituted with one, two or three substituents which 
may be the same or different and which are selected from a 
halogen atom and C,-C« alkyl, C a -C» alkoxy or -CP a groups; and 
10 either: 

U) Rj and R 3 together represent a group of the formula A-N=, as 
pure E or pure 2 isomers or as a mixture of both E and Z 
isomers, wherein A represents: 

- a hydrogen atom, hydroxy, methoxy, acetoxy, amino, 
IS methyl amino or dimethyl amino groups, or 

- a group of the formula y~NK- wherein Y represents either 

(a) residue of an amino acid optionally protected at the 
amino group as a N-benzoyl derivative or as a carbamate, or 

(b) a chain of the formula II: 
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wherein ; 

R, is a C t -C« alkyl, C 2 -C s aikenyl , C^-C 6 cycloalkyl group or a 
phenyl or heteroaryl group, optionally substituted with one, two 
S or three substituents which may be the same or different and 
which are selected from a halogen atom and C x -C 4 alkyl, Cj-C* 
alkoxy and -CF 3 groups,- 

is -COOR*' 1 or -COR ,,( or CONKR" ' wherein R' ' * is C x -C 4 
alkyl, Cj~C s aikenyl, C 3 -C« cycloalkyl, C 2 ~C 4 alkynyl or a phenyl 
10 group, optionally substituted with one, two or three 

substituents which may be the same or different and which are 
selected from a halogen atom and C x -C 4 alkyl, Cj~C 4 alkoxy and 
-CF S groups; or 

a group of the formula Y or Y-0» wherein 3f is as defined 
15 above,- 
or 

{ii} R 2 represents a group of the formula -nh-B wherein 8 

represents 

a) hydrogen atom, 
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b) hydroxy group, 
cj amino group,, 

d) a group of the formula Y-{NH} D - wherein ¥ is as defined above 
and n is 0 or 1, or 
5 e) a group of the formula ¥-0- wherein V is as defined above, 
and Rj represents hydrogen. 

3 . A compound according to claim 1 or 2 wherein Y represents a 
chain of the formula II as defined in claim 1 or a residue of an 
amino acid selected from glycine, phenyl glycine, serine, 3- 

10 phenyl serine and (J -alanine. 

4. A compound according to any one of the preceding claims 
wherein Rj is 0C0CH 3 or a hydrogen atom. 

5. A compound according to any one of the preceding claims 
wherein B represents hydrogen or a group of the formula Y- where 

15 Y is as defined in claim 1. 

6. h compound according to claim 1 which is selected from 13-aza 
paclitaxel, 13-aza- 10- desacetoxy paclitaxel, l3~aza-taxotere, 
13-aza- 10 -deoxy taxotere, 13-aza-i0 desacetyl paclitaxel 
13-aza-paclitaxel, 13 ~aza~ 10 -desacetoxy paclitaxel, 13-aza~10~ 

20 desacetyl paclitaxel, 13-aza- taxotere, 13 -aza-10 -deoxy- taxotere, 
10 deacetoxy- 13 -deoxy- 13 - imino paclitaxel, 10,13 dideoxy~l3~ 
imino taxotere, 1 3 - deoxy - 1 3 - imino paclitaxel, 13 -deoxy- 13 -imino 
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taxotere , I0-deacetoxy-l3-deoxy~l3, 14 ene-13-aza-paclitaxel, 13 
deoxy-13, 14 ene-13-aza~paclitaxel, 10, 13-dideoxy~l3, 14 ene-13 
aza- taxotere, 13,14 ene-13 -aza-taxotere, 

7, A process for preparing a taxane derivative of formula I as 
5 defined in claim 1, or a pharmaceutically acceptable salt 
thereof which process comprises: (a} reacting a 7 -protected- 13 - 
keto-baccatin derivative of formula XII 



wherein R x R. and R e are as defined in claim 1 and R' b is either R h 
10 except for NH 2 or OH or a protected amino or hydroxy group, with 
hydroxylamine , O-methylhydroxy iamine , methy Ihydraz ine , N.N- 
dimathylhydrazine or with ammonia or an ammonium salt and 
optionally acylating the resulting compound thereby to give a 
compound of formula IV, ivb, Ivd, IV* d, V or VI : 



Ot 




III 



wo wim* 
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wherein R' is as defined in claim 1, R„, R' b , R^and Rj, are as 
above defined, A 1 represents methoxy or acetoxy and A 2 represents 
5 a methyl amino or dimethyl amino group ; 
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(b) optionally reacting the resultant i3~hydrazone of formula 
VI with anhydrous hydrazine (H 2 N-NH 2 ) to give a taxane derivative 
of formula VII 




VII 



5 wherein R af R' b , R c and Rj. as above defined, which is then 
optionally reduced to a hydrazine derivative of formila vni: 




VIII 



wherein R*, R' b , R<. and R z are as above defined; 
10 ic) optionally partially reducing the said 13-oxime derivative 
of formula IV to give the 13 -hydroxy! amine derivative of formula 
IVa or the 13-imino derivative of formuia iVb as defined above: 



SNS page 63 



WO9&14308 



- 62 - 




IVa 



(C ) optionally oxidizing a derivative of f ormula IVb as 

above defined to give a derivative of formula IVc, 




IVC 



PhCOO §COCH 3 
wherein R lf r,, R' bf and R c are as defined above; 
(d) optionally reducing the 13 -derivative of formula IV, IVa, 
IVc, V or VI to give the 13 -amino derivative of formula IX: 




10 wherein R x , R», R' fa and R e are as above defined and R is H or OH; 
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(e) optionally acylating the C-13 derivative of formula IV, XVa, 
Ivb VII, VIII or IX with a protected amino acid or with a 
compound of formula Xa, Xb, Xc or Xd optionally conveniently 
activated at the carboxy group : 



5 




Xa Xb Xc Xd 

wherein R A is a hydroxy protecting group and R B is H or CK 3 , R c is 
CHj or an optionally substituted phenyl group, R P is an 
optionally substituted phenyl group, R* and R s are as defined in 
10 claim i, in the presence of a condensing agent to give a 
protected intermediate of the formula XI; 




XI 



PhCOO OCOCH s 

wherein R, R„ R' b , R c are as above defined, and R 2 and R a are 
as defined in claim l or a protected precursor thereof, it) 
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depro tec ting or reducing when necessary the resultant said 
compound of the formula IV, iva, IVb, IVc, IVd, V, VI, 
VII, VII I, IX or XI to give the said taxane derivative of the 
formula I,- and 

5 lg\ optionally salifying the said taxane derivative of the 

formula {!) to give a pharmaceutical ly acceptable salt thereof, 
8. A process according to claim 7, wherein the protected 
intermediate of formula XI is: 




10 wherein Y is as defined in claim 1 and Rg is a hydroxy 
protecting group. 
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9, A compound of the formula IV, IVa, IVfo, IVc, IVd, V ( VI, VII, 
VIII, XX or XI as defined in claim 7. 

10. A compound of fornmla la 




wherein R x R a , R b and R c are as defined in claim 1 and R 7 
represents a hydrogen atom or an acyl residue of formula COR' or 
Y wherein Y and R* are defined in claim l and pharmaceutical!;/ 
10 acceptable salts thereof . 

11. A process for preparing a compound o£ formula la, as 

defined in claim 9 or a pharmaceut ically acceptable salt 
thereof, which process comprises: 

(a) reducing a compound of the formula IVb as defined in 

15 claim ?, optionally in the presence of an acylating agent, to 
give a compound of formula XII 
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PhCOO 0C0CH 3 

wherein R,, R' b , R c , R 5 are as defined in claim ? and R, is 
as defined in claim 9 except that R7 is not a hydrogen atom; 
ite) deprotecting the compound of formula XII to give a said 
5 compound of the formula la; and 

£c} optionally salifying the thus obtained compounnd of formula 
la to give a pharmaceutical ly acceptable salt thereof. 

12. A compound according to claim 10 which is selected from 10- 
deacetoxy-ll hydro -A 1 *' 13 ~l3-deoxy-l3~aza paclitaxel, 

10 10-deacet oxy - hydro - A* 2 ' 13 -13-deoxy-l3-a2a taxotere, 

11 -hydro- A 12 '" -13-deoxy-13-aza paclitaxel, ll-hydro-A 12 ' 13 -13- 
deoxy-13-asa taxotere. 

13. A pharmaceutical composition which comprises a compound 
of the formula I or la as defined in any one of claims 1 to 6, 9 

15 and 10 or a pharraaceutically acceptable salt thereof together 
with a pharmaceutically acceptable diluent or carrier. 
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14. A taxane derivative of the formula I or la as defined 
in any one of claims 1 to 6 or B or a pharmaceutically 
acceptable salt thereof for use as an antitutnour agent, 

15. A compound according to claim 1 or 10 which is 

s 




wherein R lt R 4 and R s are as defined in claim 1. 
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PhCOO 0COCK s 



PhCCO OCOCH s 



wherein R t ,R 4 and are as defined in claim X. 
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17, A compound according to claim 1 or 10 which 




wherein R a ,& 4 and R 5 are as defined in claim l. 
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18. A compound according to claim X or 10 which is 




S wherein R t ,R 4 and R 5 are as defined in claim l. 



10 



15 
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